Source of material
The title complex was prepared by the reaction of bis(diphenylphosphino)methane dioxide (dppmo2, 0.8 mmol), with dysprosium triflate (0.2 mmol) in the presence of 1,10-phenanthroline (phen, 0.2 mmol) in DMF and ethanol. The mixture was stirred at room temperature for 8 hours, then filtered. Subsequent slow evaporation of the filtrate resulted in the formation of colourless crystals of the title complex.
Discussion
The phosphine oxides are ubiquitous ligands in f-element chemistry, due to their facile coordination to oxophilic and Lewis acidic lanthanide ions [1] . Lanthanide complexes containing bidentate ligands bis(diphenylphosphino)methane dioxide (dppmo2), bis(diphenylphosphino)ethane dioxide (dppeo2), bis(diphenylphosphino)propane dioxide (dpppo2) have been studied owing to their intresting coordination patterns [2, 3] . The complexes formed by phosphine oxide ligands and lanthanide triflates might be expected to display lower catalytic activity but higher product-selectivity than the triflates themselves in a variety of organic reactions [4] . In these studies, the prepared complexes containning lanthanide metal (= Ln) and diphosphine dioxides (= L) have low ratios of Ln : L ( 1 :1.5 or 1:2). Here we report a new lanthanide complex with high ratio of Ln : L ( 1:4), such complexes are quite rare. * Correspondence author (e-mail: jinqh@mail.cnu.edu.cn)
In each basic unit, the Dy atom adopts a cubic coordination, with the Vertexes occupied by eight oxygen atoms by four molecules of bis(diphenylphonphino)methane dioxide. The distances between dysprosium atom and oxygen atoms vary from 2.303(4) to 2.595(4) Â. The dysprosium cation and four bis(diphenylphosphino)methane dioxide molecules form the inner sphere, and the outer sphere contains three trifluoromethanesulfonate ions acting as counter ions and two DMF solvent molecules. A recent paper reports the stuctrues of Dy(OTf)3 with different solvents such as water, 2-propanol and methanol [5] . In water, all triflate anions are in the outer sphere of Dy(III) complex in which Dy is coordinated by egiht O atoms from eight water molecules. However, in the polar solvent 2-propanol, the triflates anions enter the inner sphere of [Dy(2-propanol)3(OTf)3]· In methanol, triflate ions are partly in outer sphere and partly in inner sphere. From these analysis, we can understand the coordination of OTf ion as related to the solvent. In the title complex, the solvents DMF and ethanol are used, and all OTf ions only act as counter ions in the outer sphere. In most Dy : L complexes ( 1:1.5 or 1:2) the coordination number of dysprosium is in the range of 6 to 10. For example, in Dy(N03)3L2, the nitrate is not an easy leaving group, so the Dy atom coordinate to eight oxygen atoms [2] ; in the dysprosium triflate complex [8] , the small size of the metal ion leads to ejection of the triflate ion from the coordination sphere and the complex is ionic in the solid state with a six-coordinated metal center. In the title complex, Dy atom has a eight-fold environment, by eight coordinated oxygen atoms. The title complex is obtained by the reaction of dysprosium triflate with dppmo2 at the molar ratio of 1:4 (Dy : dppmoí) in the presence of phen in DMF and ethanol. It is noteworthy that phen doesn't enter into the product. In our reaction system, the phen acts as the template or catalyst and induces the dysprosium atom to coordinate to four molecules dppmo2, while in the reported lanthanide complexes, phen usually acts as a chelating ligand [9] . To confirm the action of phen, we also has done the same experiment without adding phen, the title complex can't be obtained. (5) 0.089 (7) 0.086 (7) 0.067 (7) -0.011 (6) (9) 0.109 (9) 0.077 (7) -0.052 (7) -0.041 (7) 0.034 (6) 
